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Indoor Air Quality (IAQ)
 Indoor air is often more polluted 

than outdoor air, sometimes as 
much as 100x more polluted.

 Americans spend approximately 
90% of their time indoors.

 Indoor air pollution is one of the top 
five environmental risks to public 
health.

1. U.S. Environmental Protection Agency, 
Indoor Air Quality Program



Factors Affecting IAQ in New 
Buildings

 Design and Construction Practices
 Operation and Maintenance Practices



Design and Construction Practices

 Site Selection
 Selection of Building Materials
 HVAC Design
 Building and IAQ Commissioning

Factors Affecting IAQ



Operation and Maintenance 
Practices

 HVAC Operation & Maintenance
 Furnishings
 Cleaning Products
 Mold
 Pesticides

Factors Affecting IAQ



Objectives

 Examine relationship between recycled-
content and indoor air quality (IAQ)

 Model emissions from standard and 
alternative products

 Evaluate product emissions against IAQ 
Criteria for use in Classrooms and State 
Construction



Planned Construction
 Schools

– 400 new schools in next 4 years
– Over $50B in new construction

 State Facilities
– State owns & operates 189 million square 

feet and leases 21 million square feet of 
building space 

– State Invests $2B annually in design, 
construction and renovation



Scope

 Phase I – Classrooms
 Phase II – State Offices
 Phase III – Tire-derived Products
 Products Tested:  77 Total



Material Categories
 Acoustical Ceiling 

Panels
 Carpet 
 Fiberboard
 Gypsum Board
 Paint
 Particleboard

 Plastic Laminates
 Resilient Flooring

– Non-rubber-based
– Rubber-based

 Tackable Wall Panels 
 Thermal Insulation
 Wall Baseboard



Product Selection: Phase I

 Ten Largest CA School Districts
 Four Major Portable Classroom 

Manufacturers
 CHPS Professional Advisory Group 

member
 MET Advisory Group



Product Selection: Phases II & III

 MET Advisory Group
 State Construction Standard 

Specifications
 Tire-derived Products List



Methodology
 Section 01350: Special Environmental 

Requirements
– Specification to Screen Building Materials
– Recycled-content & EPP Criteria
– Emissions-testing Procedures

Volatile Organic Compounds (VOCs)



121 Targeted VOCs
 Non-Cancer Chronic Reference Exposure 

Levels (CRELs)
 Probable or Known Human Carcinogens

– Proposition 65 Chemicals
– Toxic Air Contaminants (TAC)

 Reproductive Toxicants - Prop 65
 Human Olfactory Thresholds
 Individual VOC Peaks >5% TVOC
 10 Most Abundant Compounds



Section 01350 Chronic REL

 No Significant Health Risk
 Based on Health Considerations
 Published by OEHHA (Cal/EPA)



Emissions Testing Procedures
 Sample Handling
 Sample Preparation

– Assemblies
– 10 days conditioning
– Duplicates

 Testing and Analysis
– 24/48/96 hour samples –

Compliance based on 96-hr results



Stainless Steel Canister



Testing Mini-Chambers



Gas Chromatograph/Mass 
Spectrometer (GC/MS)



High Performance Liquid 
Chromatograph (HPLC)



Modeled Air Concentration

 Emission Factor of Chemical Compound
 Surface Area Product Covers
 Building/Room Volume
 Ventilation Rate



Classroom Parameters

 24- X 40-ft standard size portable
 8.5-ft ceiling
 Room Volume: 8,160-ft3



State Office Parameters

 10- X 12-ft private office
 9-ft ceiling
 Room Volume: 1,080-ft3



Limitations
 Laboratory Study/Modeled Concentrations
 Sample Size

– Number of products tested
– Number of samples
– Size of specimens

 Age of Samples
 Changing Manufacturing Process
 2 Environmental Attributes



Section 01350 Compliance

 Modeled Concentrations at 96-hr not 
exceed:
– ½ of the CREL
– ½ of 27 ppb for formaldehyde



Additional IAQ Considerations

 Total Volatile Organic Compounds 
(TVOC) Criterion

 Chemicals Listed on the Proposition 65 
and TAC List

 Odor Threshold Values
 Interim Concentration Limits



Resilient Flooring: Rubber Based, 
Tire-Derived: 11 Samples
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Resilient Flooring: Rubber Based 
Non-tire Derived: 3 Samples
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Resilient Flooring: 
Non-Rubber Based: 9 Samples
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Carpeting: 14 Samples
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Fiberboard: 5 Samples
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Gypsum Board: 4 Samples
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Paints: 10 Samples
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Particle Board: 2 Samples
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Thermal Insulation: 4 Samples

0

1

2

3

4

Number of 
Samples

Did Not Exceed
Section 01350

Did Exceed
Section 01350

Summary Based on Classroom and State Office 
Calculations

Standard: State Office

Alternative

Standard: Classroom



Wall Base: 2 Samples
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Tackable Wall Panels: 2 Samples
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Plastic Laminates: 4 Total
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Acoustical Ceiling Panels: 
7 Samples
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32 27

11 7
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Met Section
01350

Exceeded
Section 01350
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Section 01350 Concentration Limits: 
Classroom
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Section 01350 Concentration Limits: 
State Office



Section 01350: 
Summary of Findings
 Alternative products performed similarly in 

both classrooms and state office calculations
 Standard products exceeded Section 01350 

twice as much in the state office applications 
 Majority of products exceeded Section 01350 

for one chemical only
 Most frequently exceeded chemicals: 

– naphthalene, formaldehyde, and 
acetaldehyde



Additional IAQ Considerations: 
Summary of Findings

 Most Frequently Exceeded:
– TVOC Criterion
– Interim Concentration Limit for 

Caprolactum
– Odor Threshold Values for Octanol 

and Nonanal



Key Conclusions
 Recycled products performed about the 

same as standard products
 Tire-derived products 

– May need further refinement and testing 
– Appropriate for Gymnasiums and Multi-

Purpose Rooms
 Carpeting

– Results inconsistent with CRI Green Label
– Manufacturers encouraged to test 

products



Future Steps

 Test Results Specific to Design
 Need for Manufacturer Testing
 Work with Manufacturers
 Data Readily Available to Design Teams

– CHPS Criteria – Low Emitting Materials 
Credit

– State Architect EPP Database



Next Steps

 Sustainability/Markets Committee –
June 10, 2003 @ 1:30 p.m.

 Board Consideration – June 17-18, 2003
 Final Report Issued

www.ciwmb.ca.gov/GreenBuilding/Specs/Section01350

http://www.ciwmb.ca.gov/GreenBuilding/Specs/Section01350
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